Prospective study of barriers to discharge from a spinal cord injury rehabilitation unit
INTRODUCTION
Problems with patient-flow in hospital systems have been well described in emergency departments [1] [2] [3] and acute care hospitals, [4] [5] [6] and the challenge of managing the increase in demand for hospital services is recognised as a major issue worldwide. It is anticipated that as a result of fiscal constraints in health-care funding and population ageing 7 resulting in an associated increase in chronic disease and disability, the challenge of managing the demand for hospital services will become even more arduous in the coming decades.
Although rehabilitation is an important component of the hospital system, there has been relatively little study of the barriers for acute hospital patients waiting for an inpatient rehabilitation bed, [8] [9] [10] or the occurrence and causes of discharge barriers for patients remaining in hospital after they are deemed to no longer require inpatient rehabilitation for management of the activity limitations resulting from their impairment. 10, 11 I have previously reported findings from a survey of rehabilitation physicians in Australia in which 87% reported that barriers to discharge were an extreme, severe or moderate problem. 10 In a prospective study of patients in two general rehabilitation wards I found that 16.4% of patients had a discharge barrier, which accounted for 21.0% of bed-days over the study period. 11 A few studies have also highlighted that admission and discharge barriers are a problem affecting patients with spinal cord damage (SCD) [12] [13] [14] [15] but none of these studies have classified the causes or quantified the impact of discharge barriers on patients with SCD.
The objectives of this study were to measure the proportion of patients admitted to a spinal rehabilitation unit (SRU) who developed a discharge barrier, the cause(s) and duration of any discharge barrier, and to determine whether any demographic or clinical variables predicted the occurrence of a discharge barrier or the number of additional days in hospital. These outcomes will help identify opportunities for improvement in the length of stay (LOS) for patients with SCD. The hypothesis is that patients with discharge barriers will have a longer LOS in SRU.
METHODS Setting
The SRU at Caulfield Hospital, Victoria, Australia is a 12-bed adult inpatient unit. It is located in a public hospital and funded by the State. Patients are referred from both private and public hospitals, mainly from greater metropolitan Melbourne, but also from elsewhere in the State. Many patients are admitted from the acute care tertiary hospital in the inner-south of metropolitan Melbourne that is part of the same hospital network as the SRU. Because the other major SRU in Melbourne focuses on patients with traumatic spinal cord injury (SCI) and does not routinely admit patients with non-traumatic spinal cord myelopathy (SCM). The SRU at Caulfield hospital admits mainly patients with SCM, however, our SRU has no specific bias in its' admission criteria towards or against any particular aetiology of SCD.
Study design and participants
This was a prospective open cohort case series of consecutive patients with SCD admitted into the SRU between 1st January 2008 and 31st July 2013. Patients in the SRU after the 31st July 2013 were monitored until discharge to determine their outcome. All patients with a recent onset of SCD admitted into the SRU were included in the study. Patients with chronic SCD readmitted to hospital for management of late-onset complications after a previous rehabilitation admission were excluded.
Many of the participants in this study were also included in a recent paper (n = 347) that reported on the process barriers from acute hospital admission until transfer to the SRU (n = 283), admission into other rehabilitation units, or alternative destinations. 15 This present project started about 15 months after the study that focussed on the acute hospital process barriers so it does not include all participants from the previous study.
Outcome measures
The main outcome variables were the occurrence of a discharge barrier, the cause(s) and the duration of the additional unnecessary days in hospital arising as a result of the discharge barrier (from onset until resolution). When multiple discharge barriers occurred simultaneously any overlapping days were not double-counted when performing the regression analysis and reporting the total unnecessary days in hospital.
The definition of a discharge barrier and the classification of causes were based on recently validated work in developing these for rehabilitation patients' 16 and include the following categories: family negotiations; occupational therapy home assessment; home modifications; equipment necessary for discharge; carer funding; carer recruiting and training; alternative accommodation (when a patient is not able to return to their previous residence and without any readily available alternative); long-term and supported care or services and equipment assessment/approval; residential care (for example, waiting for nursing home or hostel care to be available); guardian/power of attorney appointment; competency assessment; waiting specialist review; or ambulatory rehabilitation availability, as shown in Table 1 .
The need for ongoing inpatient rehabilitation and the occurrence and causes of a discharge barrier were monitored in the weekly multidisciplinary team meeting. The determination that a patient had a discharge barrier and no longer needed admission in the SRU was made on the basis of the treating teams' expertise and the following definition of a discharge barrier, 16 'A discharge barrier is considered to occur when the treating team believe that there are no longer any goals of therapy or treatment that require inpatient rehabilitation and yet the patient is unable to be discharged.' In applying this definition the following are assumed: (1) the patients' activity limitations, body functions and structural dysfunction have been addressed to an adequate degree, including safety considerations, such that it is no longer necessary to continue rehabilitation in an inpatient setting; and (2) environmental barriers Table 1 The causes and definitions of the different discharge barriers from SRU, the proportion of patients with each barrier and the associated additional unnecessary days in hospital Family: negotiations and discussions with family members regarding discharge planning issues that delays discharge processes. In particular, but not limited to, whether family will provide care for the patient or whether the patient will have to be discharged to a care facility. In this sample all the 'other' barriers were patients waiting for transfer to a rehabilitation unit in a regional centre closer to the patients' home.
and facilitators for discharge have been optimised within the limit of readily available resources. This definition allowed the team to consider a barrier to exist when resources or services (for example, carers, funding for equipment or home modifications or ambulatory rehabilitation) are not readily available to enable discharge to proceed but the patient no longer needed inpatient care.
The following information was also recorded: referral source (same health network or another network); age on admission to acute hospital (years); gender; level of SCD (tetraplegia or paraplegia) and aetiology of SCD (traumatic SCI or non-traumatic SCM). At SRU admission and discharge the American Spinal Injury Association Impairment Scale (AIS) grade of injury 17 and the motor subscale of the Functional Independence Measure (FIM) was recorded. 18 Patients transferred back to an acute hospital for elective or emergency treatment during the course of their rehabilitation and who were subsequently readmitted back into the SRU were considered as having a continuation of their initial admission and not a separate new admission.
Data collection and storage
The occurrence of a discharge barrier, the cause(s) and date of onset or resolution were noted during the twice-weekly ward rounds and confirmed during the weekly team meeting. The data were recorded in a passwordprotected database prospectively by the advanced trainee in rehabilitation medicine or the unit head and reviewed by the unit head weekly to confirm their accuracy.
Statistical analysis
Descriptive analysis was performed including proportions, medians and interquartile range. The relationship between the occurrence of a discharge barrier and categorical variables was calculated using the Chi-squared test. The Wilcoxon rank-sum (Mann-Whitney) test was used to calculate the difference in the population distribution between variables that were not normally distributed. Odds ratios for the occurrence of a discharge barrier were calculated for the different comparison groups (males vs females, paraplegia vs tetraplegia, AIS grade A, B or C vs AIS D and SCI vs SCM).
The influence of the patients' age, gender, level of injury, AIS grade (dichotomised as AIS grade A, B or C vs AID D), aetiology (SCI vs SCM) and the discharge FIM-motor subscale on (a) the occurrence of a discharge barrier and (b) total number of unnecessary days in hospital, were assessed using multivariable logistic and linear regressions (backwards inclusion), respectively. The duration of unnecessary hospitalisation was log-transformed to facilitate parametric analysis. Age was categorised into three groups (o50, 50-64 and ⩾ 65 years) corresponding to different aged-based criteria for accessing programs or services available to patients at discharge.
All applicable institutional and governmental regulations concerning the ethical use of human volunteers were followed during the course of this research. The Alfred Health Human Research Ethics Committee approved the project. P values of less than 0.05 were deemed statistically significant. Stata 12 for Windows (StataCorp, College Station, TX, USA) was used for statistical analysis.
RESULTS
There were 263 patients admitted during the study period but 28 were excluded (elective admissions from community), leaving 235 patients in the analysis, ranging in age from 17 to 88 years. On admission, 51 (21.7%) patients were AIS grade A, 25 (10.6%) were AIS B, 79 (33.6%) AIS C and 80 (34.0%) were AIS D.
Overall, 86 patients (36.6%, 95% confidence interval 30.4-43.1%) patients had a discharge barrier. The reasons for a discharge barrier and their definition, 16 the proportion of patients with each barrier and the number of associated additional unnecessary days in hospital is shown in Table 1 . No patient had a discharge barrier due to waiting for competency assessment or a specialist review. The most common causes of a discharge barrier were: waiting for approval for long-term and supported care or services, residential care, home modifications, family deliberations regarding discharge planning and the provision of equipment necessary for discharge. The reasons accounting for the greatest number of additional hospital days were: home modifications, residential care, equipment necessary for discharge, waiting for approval for long-term and supported care or services and waiting for accommodation for people unable to return to their previous residence without readily available alternatives. Among patients with a discharge barrier, 34 had one barrier, 37 had two barriers and 15 patients had three or more barriers to discharge.
The proportion of patients in different categories (gender, level of injury, AIS grade on discharge and aetiology), their age, LOS in the SRU, motor FIM on admission and discharge and the proportion with a discharge barrier are shown in Table 2 . Most patients (n = 162, 68.9%) were discharged home, 35 (14.9%) were transferred to a nursing home, 16 (6.8%) were transferred to another rehabilitation Table 2 Key patient groups and their disability on admission and discharge, the proportion with a discharge barrier, length of stay and duration of unnecessary additional days in hospital unit in a regional centre closer to their home for ongoing rehabilitation and 22 (9.4%) went to other destinations (acute hospitalization and did not return, n = 17; retirement to village, n = 1; hostel, n = 2; palliative care, n = 1; other, n = 1). Patients discharged to a nursing home had much higher odds of a discharge barrier (odds 16.6, 95%CI 5.3-52.2, χ 2 = 43, Po0.0001) compared with patients who went to other destinations. Over the study period 17.5% (3176/18 184) of all bed-days were occupied by patients who were deemed to be clinically ready for discharge from the SRU but who had a discharge barrier. Thirty-five patients (40.7%) with a discharge barrier spent more than one additional month in rehabilitation and five patients had greater than 100 additional unnecessary days of hospitalisation (maximum 357 days). The LOS (median 107 days, IQR 74-149) for patients with a discharge barrier was significantly (Z = − 7.9, Po0.0001) greater than that for patients who did not have a discharge barrier (median LOS 48 days, IQR 26-77).
Regression analysis showed that older patients (⩾ 65 years) had significantly greater odds of a discharge barrier than the younger group and the odds were reduced significantly with lesser disability on discharge ( Table 3 ). The discharge FIM-motor subscale was the only variable that was significant (P = 0.004) in the linear regression assessing the variables predicting the number of additional days in hospital but this explained only 9% of the variance in additional unnecessary bed-days.
DISCUSSION
Barriers to discharge from the SRU were relatively common and the number of unnecessary bed-days 'blocked' by these patients was substantial. These unnecessary days in hospital represent a substantial waste of health-care resources. Our hypothesis was proved-patients with a barrier to discharge have a significantly longer LOS.
Older patients had increased odds of a discharge barrier, in contrast to a previous study. 11 This might reflect the difficulty in sometimes predicting neurological and functional recovery in patients with SCM that formed the majority of patients due to the incomplete nature of their SCD and who typically were older. Family deliberations regarding discharge decisions (home with family providing care themselves or paying for cares vs residential care) were certainly a factor in numerous cases.
Barriers to the discharge of patients with SCD from a SRU can result in a number of adverse consequences. There is a flow-on affect that reduces access for other patients with SCD in acute hospital waiting for a SRU bed. 15 As well as wasting limited health-care resources that could be better utilized, when patients are in hospital for longer than necessary each additional day of hospitalisation is reported to increase by 6% the risk of iatrogenic complications, such as medication errors, nosocomial infections and falls. 19 Our findings are consistent with previous studies regarding the causes of barriers to discharge for people with SCD. A study from The Netherlands highlighted problems for patients with SCD waiting for home modifications or alternative accommodation-a third of patients had their discharge delayed by a median of 15 weeks. 20 A study from the USA on barriers to community integration for patients with SCI found that the most common barriers were equipment issues and lack of environmental and home assistance. 21 Our findings provide substantiation of the survey results of perceptions from SRUs in 10 countries regarding problems with admission and discharge barriers, which found that the most common barriers matched those identified in this project. 14 In a study of barriers to discharge from two rehabilitation units in a separate network to the SRU elsewhere in Melbourne, Australia, I found that 16.4% of patients had a barrier to discharge that accounted for 21.0% of all bed-days. 11 In this present study the proportion of patients with a discharge barrier was almost double but the proportion of bed-days occupied unnecessarily was slightly less. The reasons for a discharge barrier accounting for the greatest number of bed-days in hospital unnecessarily in the previous study were patients' non-weight bearing after lower limb fractures, home modifications, carer funding, family negotiations, accommodation and equipment necessary for discharge. Besides the non-weight bearing category, which is not relevant for patients with SCD in SRU, all the other barriers featured prominently in this study.
A strength of this study is the use of a validated classification for discharge barriers to identify opportunities for improvement. 16 Although delays to discharge from SRUs for patients with SCD have been highlighted previously, 14 these delays have not been systematically classified nor has the duration of the unnecessary days in hospital been quantified.
The results of this study cannot be generalised to other SRUs. This is because of the variability in hospital reimbursements systems and the organisation of care for patients with SCD that can influence length of stay. 22 It is important to emphasise, however, that SRUs from many different countries have also reported problems with barriers to discharge. 14 Furthermore, unless discharge barriers are measured, they cannot be improved. There is support internationally among those working in SRUs for prospective documentation of discharge barriers for benchmarking and quality improvement processes. 14 A framework for planning strategies to address barriers to discharge has been presented previously. 11 Limitations of this study are that data was collected from only one SRU. There was potentially subjectivity involved with identifying discharge barriers and their duration. This was mitigated by having senior team members reach consensus during the team meeting regarding the occurrence and duration of a barrier using the validated categories and definition of discharge barrier. 16 In conclusion, further study of discharge barriers for patients in SRUs is necessary. Including different centres and an increased number of participants, with adequate power to explore predictors of discharge barriers and the interaction between barriers, would be ideal. Qualitative studies and process mapping of the patient journey would provide additional insights into exploring and addressing barriers to discharge for all patients, including those with SCD. Health care policy makers and managers should allocate greater resources to tackling patient-flow inefficiencies for patients with SCD. Although these patients are low volume compared with other impairments, they are responsible for considerable costs. 23 Reducing discharge barriers for patients with SCD will potentially reduce iatrogenic complications and improve the efficiency of the hospital system. DATA ARCHIVING There were no data to deposit.
